PCR amplification on magnetic nanoparticles: application for high-throughput single nucleotide polymorphism genotyping.
A novel approach for the genotyping of single nucleotide polymorphisms (SNPs) based on solidphase PCR on magnetic nanoparticles (MNPs) is described. PCR products were amplified directly on MNPs. The genotypes of a given SNP were differentiated by hybridization with a pair of allele-specific probes labeled with dual-color fluorescence (Cy3, Cy5). The results were analyzed by scanning the microarray printed with the denatured fluorescent probes on an unmodified glass slide. Electrophoresis analysis indicated that PCR could proceed successfully when MNPs-bound primers were used. Furthermore, nine different samples were genotyped and their fluorescent signals were quantified. Genotyping results showed that three genotypes for the locus were very easily discriminated. The fluorescent ratios (match probe:mismatch probe signal) of homozygous samples were over 9.3, whereas heterozygous samples had ratios near 1.0. Without any purification and concentration of PCR products, this new MNP-PCR based genotyping assay potentially provides a rapid, labor-saving method for genotyping of a large number of individuals.